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Control Valve Noise Calculation

Compressible-Fluid Noise Calculation

Estimate noise from service conditions, piping data and valve construction at a point 1 m

downstream of the valve outlet and 1 m from the pipe surface.

1. Required data

a. Valve construction (H232, H233, etc.)

b. Nominal size x seat diameter

c. Fluid identification

d. Flow rate (maximum, normal and minimum)

e. Inlet and outlet pressures (maximum, normal and minimum)
f. Pressure drop (maximum, normal and minimum)

g. Fluid temperature

h. Fluid specific gravity or degree of superheat

i. Pipe diameter and wall thickness

2. Calculation equation

SPL = SPL(AP) + SPL(Cv) + SPL(V) + SPL(t¥D)
SPL: control-valve sound-pressure level, dBA
SPL(AP): pressure-drop sound-pressure level (Fig. 1)
SPL(Cv): flow-capacity correction (Fig. 2)

SPL(V): valve-construction correction (Figs. 3 and 4)

SPL(t*/D): downstream piping correction (Fig. 5 and Table 1)

3. Calculation sequence

a. Select valve construction.
b. Size Cv from design conditions; set connection size and rated Cv. (1)
c. Calculate Cv at operating conditions. (2)
d. Using (1) and (2), calculate L = Cv (operating) x 100
Cv (rated)
e. Calculate AP/P1 (AP = valve pressure drop; P1 = absolute inlet pressure).
f. Obtain SPL(AP) from Fig. 1 using AP.
Obtain SPL(Cv) from Fig. 2 using Cv.
Obtain SPL(V) from Fig. 3 or 4 using AP/P1.
Obtain SPL(t>/D) from Fig. 5 and Table 1 using pipe size and wall thickness.

g. Sum the four components in the equation above.

Note: Body-bore rated Cv is the maximum for the connection, not necessarily the selected trim Cv.
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Fig. 1 Pressure-drop sound-pressure level across the control valve
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Fig. 2 Flow-capacity noise correction
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Fig. 3 Valve-construction noise correction (ANSI Class 600 and below)
15
10 —T
/
L L=100
5 = // L1
| L |1 L=80
! ] L1 L=60
—_—1 | | | —1 -
e s e e g [ D g B g
- = gy e S gy e — =10
\\\\\\\\////
. — L L=20
-10
0 0.1 0.150.20.250.3 0.4 0.5 0.6 0.8 1.0
AP/pl-

279




W
/ Vmcg T/ Control Valve Noise Calculation

Fig. 4 Valve-construction noise correction (ANSI Class 900-2500)
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Fig. 5 Downstream piping sound attenuation correction
SPLt* /D
(db e A)
10
0 T
\
I~
-10 ~]
-20 [~
=30
2 3 4 5 6 8 10 20 30 40 50 60 80 100
T%/D(in)
Table 1 Downstream piping sound attenuation, SPL (dBA)
Nominal Pipe schedule XS XXS sGp
size DN 20 30 40 60 80 100 120 160
25 -2 -7 -13 -1
40 0 -5 -12 -6 -17 +1
50 +2 -4 -12 -4 -16 +2
65 -1 -6 -12 -6 -18 +2
80 -1 -6 -13 -6 - 18 +4
100 0 -6 -10 - 14 -6 -18 +5
125 +1 -6 -11 - 15 -6 - 18 +7
150 +1 -7 -11 - 15 -7 - 18 +7
200 +5 +3 +2 -3 -7 -8 -13 -17 -7 -16 +7
250 +7 +3 +1 -5 -8 - 11 - 11 -19 -5 +7
300 +9 +4 0 -7 -9 -15 -15 -20 -3 +7
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